We report on optical and photovoltaic properties of NiZnSe junctions. We demonstrate that the preparation method of the ZnSe surface determines luminescence, optical transmission of ZnSe substrates and photovoltaic spectra of the NiZnSe junctions. The observed eects are explained by formation of low-dimensional quantum structures on the ZnSe surface in result of the surface preparation procedure. This is conrmed by atomic force microscopy studies, which show the presence of grains with lateral dimensions of 30300 nm on ZnSe surface. The smallest grains are responsible for a wide spectral band observed in photoluminescence at 3.4 eV, i.e., at much higher energies than the energy gap of bulk ZnSe, Eg ≈ 2.7 eV.
We report on optical and photovoltaic properties of NiZnSe junctions. We demonstrate that the preparation method of the ZnSe surface determines luminescence, optical transmission of ZnSe substrates and photovoltaic spectra of the NiZnSe junctions. The observed eects are explained by formation of low-dimensional quantum structures on the ZnSe surface in result of the surface preparation procedure. This is conrmed by atomic force microscopy studies, which show the presence of grains with lateral dimensions of 30300 nm on ZnSe surface. The smallest grains are responsible for a wide spectral band observed in photoluminescence at 3.4 eV, i.e., at much higher energies than the energy gap of bulk ZnSe, Eg ≈ 2.7 eV. Further improvement of the performance and operating parameters of such devices can be obtained by special preparation, i.e., modication of the surface layer of the ZnSe substrate. In this regard very promising seems to be any procedure that leads to formation of low-dimensional quantum structures on the surface. Such an approach applied to AuCdTe contacts resulted in an signicant increase of the potential barrier height ϕ 0 of the junction and in reduction of the surface recombination of photoexcited carriers [3, 4] . The present work is devoted to the inuence of the ZnSe surface preparation method on the optical, uorescent and photovoltaic properties of NiZnSe junctions.
Experimental
As substrates, we used 4 × 4 × 1 mm Ni contacts form high potential barriers, ϕ 0 , to ZnSe (ϕ 0 = 1.2−2.0 eV) [2] . This fact is particularly important for exploitation of the structures at high temperatures.
The photoluminescence was excited by the 337 nm nitrogen laser. Emission spectra, N ω , were measured using a setup which incorporated a grating monochromator and standard synchronous detection circuit. Spectra were recorded automatically, with taken into account the nonlinearity of the optical components in the measuring system, and were plotted as the number of incident photons per energy range unit, N ω , against photon energy, ω. For measurements of the transmission, T ω , reection, R ω , and photosensitivity spectra halogen and deuterium lamp with a smooth spectrum were used. Diagram of the system and the measurement procedure of ordinary and dierential optical spectra is described in detail in previous paper [5] .
Results and discussion
Normalized to the maximum intensity of the luminescence spectrum of NiZnSe junctions made on mirror-like ZnSe surfaces (type 1) exhibit a dominant exctitonic peak in the vicinity of the ZnSe energy gap and a weak band
The When one prepares ZnSe substrates in such a way that the surface becomes matt (type 2) the photoluminescence spectra change signicantly, which is wide and without singularity, curve 2 in Fig. 1 . The experimentally observed decrease in the intensity of the radiation is taken into account by multiplying the normalized to the maximum of the curve 2 by a factor, which is determined by the ratio of ordinates N ω /N ω1 at ω ≈ 2.7 eV for samples with a matt and mirror surfaces, respectively, under the same conditions of measurement. The strong photoluminescence (PL) peak at 2.7 eV disappears. Most characteristic peculiarity of this spectrum is, however, the appearance of luminescence with energies ω signicantly higher than the band gap of zinc selenide (E g ≈ 2.7 eV at 300 K [2] ). We note that the high energy PL emission surfaces. This causes an increase in adequate circuit voltage V oc , as well as decreases the dark current structures of type 2 as compared to type 1. Moreover, the rst of them, due to a more developed surface generates stronger short-circuit current I sc at the same diodes area and illumination power.
In the case of type 2 NiZnSe structures one can expect enhanced photosensitivity in the high energies as compared to type 1 structures. This is because, as in the case of n-CdTe, one expects that the presence of quantum structures on the surface decreases the surface recombination rate by the factor of two [4] . This eect was observed by the increase of monochromatic sensitivity, S λ , in the high-energy spectral range. A similar eect is observed in the case of contacts NiZnSe junctions shown in 
